PHYS 2212
Recitation 09 March 29 — April 1

Example

An infinitely long current-carrying cable has a radius R
and a current density that varies with distance r from
the central axis according to

J= JOE cos (%) Z

r

Current-carrying
wire of radius R

where J, is a constant. Find an expression for the magnitude of the magnetic field as a
function of 7 inside the wire.
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Problem

A coaxial cable consists of a solid inner wire of radius
R, and a hollow outer wire with inner radius R; and
outer radius Ry, separated by a hollow gap as shown.
The inner wire carries a current [, out of the page in
the positive z direction. The outer wire has a current
density that varies with distance r’ from the central axis

according to

. R
J=—J,= 2
T

Calculate the magnetic field within the outer cable at point A (indicted), which is a distance
R; < r < Ry from the central axis.
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Example
An infinitely long current-carrying cable has a radius R
and a current density that varies with distance r from

the central axis according to

- R TN .
J = JO? cos <E> Z

Current-carrying
wire of radius R

where J, is a constant. Find an expression for the magnitude of the magnetic field as a
function of 7 inside the wire.
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Problem

A coaxial cable consists of a solid inner wire of radius
R, and a hollow outer wire with inner radius R; and
outer radius Ry, separated by a hollow gap as shown.
The inner wire carries a current [, out of the page in
the positive z direction. The outer wire has a current
density that varies with distance r’ from the central axis
according to

R

J=—J,=
;

z

Calculate the magnetic field within the outer cable at point A (indicted), which is a distance
R; < r < Ry from the central axis.
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